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Abstract

Background: Rheumatoid arthritis (RA) predisposes afflicted patients to an increased risk of metabolic
syndrome (Met-S) and cardiovascular disease. The prevalence of Met-S in RA has variably been reported in

different populations as has been the strength of association of associated risk factors.
Broad Objective: To determine the prevalence, and associated risk factors, of Met-S among RA patients.
Study Design and Site: A descriptive cross-sectional study done at the KNH rheumatology clinic.

Participants and Methods: A total of 127 patients with established RA were recruited. The following
parameters were obtained/calculated for further analysis: patients’ demographics, waist circumference,
CRP/ESR, BP, FLP, RBS, disease duration, disease activity, BMI and ten-year ASCVD risk. Presence of

Met-S was ascertained as per guidelines.

Data Management: Analysis of the data was carried out using SPSS. Categorical data was reported as
frequencies, whereas continuous data was expressed in means and standard deviation. Appraisal of patient
and disease features between patients with Met-S and those without Met-S was carried out using the
Independent Student’s-t and Chi-square tests. Logistic regression was performed to estimate the impact of
moderator variables, adjusting for age, sex and baseline characteristics. Throughout the analysis, a p<0.05
was considered statistically significant at a 95% CI. Ethical approval was granted by the KNH-UON Ethics

and Research Committee,

Results: Of the 127 participants, 115 were female while 12 were male. The mean age was 51.48+15.7 years
while age at diagnosis was 43.29+13.81 years. The median duration of RA treatment was 6.65 years. Eighty-
three patients (65.4%) had a waist circumference above the set cut off while 58 (45.7%) and 16 (12.6%) were
overweight and obese respectively. Sixty-eight patients (53.5%) were hypertensive, 18 (14.2%) were diabetic
while 38 patients (29.9%) had dyslipidaemia. Twenty-seven patients (21.26%) met the criteria for Met-S. A

majority (55.12%) of the patients had advanced disease activity. Of the 97 patients aged above 40 years,
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52.58% had either intermediate or high-risk CVD scores. Univariate analysis, age at diagnosis (OR= 1.07,
p<0.001), disease duration (OR= 1.08, p=0.004), disease activity (OR= 1.76, p=0.004), elevated CRP (OR=

1.01, p=0.021) and steroid use (OR= 2.90, p=0.018) were associated with Met-S.

Conclusion: Despite prevalence of METS being lower than the global average, the components of METS

were highly prevalent and there was sub-optimisation of many of the modifiable risk factors.



1. Introduction and Literature Review

1.1 Introduction
Rheumatoid arthritis (RA), considered the commonest inflammatory arthritis, is an autoimmune disease of

unknown cause characterised by symmetrical synovitis and joint inflammation (1). The global prevalence of
RA is approximately 1% with ranges from 0.12% to as high as 6.8% amongst native Americans (2). Among
Africans, RA’s prevalence has been documented to range between 0.06% and 3.4% (1,3). Untreated, RA is
a prominent cause of chronic indisposition and is associated with major systemic complications culminating
in a reduced health-associated quality of life, diminished labour capacity, reduced life expectancy and

increased cost of living among affected patients (1,4).

Patients living with RA have been reported to have an heightened risk of cardiovascular disease (CVD) (5).
The predisposition to CVD in these patient is precipitated by, among other factors metabolic syndrome (Met-
S), a collection of interrelated disorders that include increased blood pressure, central obesity, raised blood
glucose levels and dyslipidaemia (including lowered high density lipoproteins and increased levels of
triglycerides) (6,7). Globally, the prevalence of Met-S in RA patients is reported to range between 14% and
64% (8—11). Furthermore, the occurrence of Met-S in RA patients has variably been known to be determined
by several factors including medication use, duration of disease and affected patient’s age (10). How these
factors affect the occurrence of Met-S among RA patients in our local set up has similarly not been
documented. Furthermore, Met-S has variably been shown to worsen RA and predispose affected patients
to high CVD risk. However, this association has hardly been investigated in our local population despite the

different socio-economic environment.

The individual components of Met-S have similarly been known to occur variably among patients with RA.
These include prevalence of hypertension and diabetes among RA patients (12-14) and the frequency of
dyslipidaemia (8,11). The adequacy of the control of some of these easily modifiable components of Met-S

has additionally been reported to be subpar in previous publications. Furthermore, the strength of association

1



of these factors with the 'severity of RA has been known to vary in previous studies. This study therefore

aimed at determining the prevalence, and associated risk factors, of metabolic syndrome in patients living

with RA.



1.2 Literature Review
1.2.1 Rheumatoid Arthritis: Definition and Risk Factors
Rheumatoid arthritis (RA) is an autoimmune disease of unidentified cause presenting with symmetrical

synovitis and joint irritation. It largely affects small joints of the feet, hands and wrists. The disease is further
characterized by the generation of self-recognizing antibodies like rheumatoid factor and anti-citrullinated
protein antibodies which, together with the attendant clinical picture, form part of the RA-diagnostic criteria
(1,15). Untreated, RA is a principal cause of chronic morbidity and major systemic complications
culminating in a reduction in affected patients’ quality of life, diminished labour capacity, reduced life

expectancy and increased cost of living in affected patients (1,4).

Risk factors for the development of RA include being female, genetic predisposition - mainly involving the
HLA-DR4 gene, and environmental exposures including cigarette smoking and periodontal infections (1,15—
17). One’s ethnicity and a western based diet have also been implicated in predisposition to RA (1). Another

key disposition to developing RA is increased body mass index (BMI), especially in females, and the

attendant loss in muscle mass (18,19).

1.2.2 Prevalence of Rheumatoid Arthritis
The global prevalence of RA is approximately 1% (1) and ranges from 0.12% to as high as 6.8% among

native Americans, RA is similarly, highly prevalent among the indigenous people of Oceania including the
indigenous people of Australia and New Zealand. The prevalence of RA however, shows distinct regional
differences with highest rates reported in high income countries while Western Sub-Saharan Africa and
South East Asia registering the lowest disease burden rates for RA (4). Within specific countries, the
prevalence of the disease is higher among urban dwellers, considered more economically endowed,
compared to the rural populations (20). The global prevalence of RA has however, been increasing since

1990 (4,21).



RA’s prevalence among Africans is documented to range between 0.06% and 3.4% (3). The African ethnicity
has been associated with an eérlier age of disease onset, a higher percentage of affected patients being female
and a more severe disease (22). Delayed specialist referral and untreated or inadequately treated disease have
been blamed for the higher than the global average in the prevalence of severe RA disease activity and more
functional loss among African patients (15). Other population differences noted in the epidemiology of RA

in Africa is a higher median age of affected patients, and a longer duration of the disease (1,15).

Relative to the general population, persons living with RA have a greater mortality risk (23). Cardiovascular
disease (CVD), of which RA patients have a two-fold greater hazard relative to the population at large (24),
has begn identified as the commonest cause of mortality in these patients (1,25). This risk has been associated
with the enhanced rates of elevated blood pressure, dyslipidaemia, diabetes mellitus and obesity among those
with RA. A high CVD risk has been described in over 50% of RA patients (25) with affected patients having
higher 30-day mortality rates relative to non-RA patients following a newly diagnosed myocardial infarction
or heart failure (26,27). Among the established causes of CVD in affected patients is metabolic syndrome,
whose prevalence has been reported to be up to four times in RA patients with established CVD risks

compared to those who do not have these risks (6,25).

1.2.3 Metabolic Syndrome: Definition
Metabolic syndrome is a known risk factor for the onset of type 2 diabetes and CVD in affected patients

(5,6). Its prevalence among RA patients has been reported to be up to four times higher relative to the larger
population (25). It comprises of a cluster of interrelated factors that include elevated blood pressures, central
obesity, raised blood glucoser levels and dyslipidaemia (including lowered high density lipoprotein and high
triglycerides levels) (6,7). In 2009, a joint statement was issued that defined Met-S as the presence of
abnormalities in any 3 of the 5 aforementioned parameters (5). Met-S has traditionally been linked with an
increased severity of RA (8,9). This strength of association, in our local population, has however not been

documented.



1.2.4 Metabolic Syndrome in Rheumatoid Arthritis
The prevalence of Met-S occurs in up to 64% (range 14% - 64%) of patients with RA (8—11). These studies

were however mostly done amongst European, North American, Asian, South American and North African
ethnic populations. These regions are associated with a better healthcare access éompared to sub-Saharan
Africa, including Kenya. For instance, Met-S in RA in patients of Asian descent was found to be significantly
higher (36.5% vs. 15.5%) than in healthy controls (28). The study however had a shorter average disease
duration activity of 3.33+/-1.99 years in contrast to a prospective study conducted among South American
RA patients that showed that the prevalence of Met-S had increased by 15.5% (from 43.9% to 59.4%) in 8
years (29). Another study among Pakistani RA patients reported a similar prevalence of Met-S 32.7% (30).
The patients were however much younger (between 16 and 40 years of age, average age of 33 years). Studies
v;tith older patients on the other hand, have recorded higher prevalence rates of Met-S in RA (2931
Similarly, studies involving predominantly Caucasian populations have reported different prevalence rates
for Met-S in RA, with age of study participants and duration of disease being among the different

explanations fronted for this observation (10,32,33).

Among North Africans, Met-S’ prevalence among RA patients was reported to be up to 48% while the
average disease duration was 7.8 years (34). This study further reported a positive correlation of Met-S with
steroid use. They however did not determine the effect of dosage nor duration of steroid use among RA
patients on Met-S. Other studies have reported conflicting association of Met-S with methotrexate use with
some reporting a positive association (30) while others found no association (34). The effect of longer disease
duration warrants further investigation. Furthermore, the prevalence of the various components of Met-S has

been documented to be considerably higher compared to the overall prevalence of Met-S in RA (2 8,30,34).

1.2.5 Adiposity in Rheumatoid Arthritis
Increased abdominal adiposity and body mass index (BMI) have been correlated with Met-S in affected

persons. For instance, waist circumference which is used as a marker of abdominal adiposity (35), has been



shown to be much higher among RA patients with severe disease activity (11). Waist circumference,
however, has been shown to \}ary with one’s ethnicity (5,7) and thus ethnic specific diagnostic cut-offs have
been established with most recent cut-offs for the Kenyan population being 94cm and 86¢m for men and
women respectively (7). The association of waist circumference, as a marker of Met-S, with disease severity

in persons living with RA in our setting has however, not been established.

Another measure of habitus adiposity, is body mass index (BMI) (36). It ranges from 18 to 25 for healthy
sub-Saharan natives. Patients with RA and an elevated BMI have been reported to have an increased
prevalence of Met-S (8). Hardly any studies however, have documented the link of BMI and disease severity

among Kenyan RA patients.

-

Visceral adiposity secondary to long term inflammation, usually seen in RA, has been implicated in the
pathophysiology of Met-S and the associated insulin resistance (37). Other inflammatory conditions
associated with increased risk of Met-S include osteoarthritis (38), systemic lupus erythromatosus (39) and
HIV-AIDS (40). Increased visceral adiposity in RA has further been associated with sarcopenia and the
attendant muscle loss has further been implicated in the pathogenesis of insulin resistance seen in Met-S
(41,42). The association of Met-S with chronic inflammatory conditions has been attributed to the enhanced
release of adipokines, including leptin, adiponectin and lipocalin-Z; which drive the inflammatory process
culminating in endothelial activation a precursor to atherosclerosis activation cascade (36,43). Inflammatory
markers used in clinical evaluation of RA, and which have been associated with Met-S in RA (8,11),
comprise C - reactive protein and erythrocyte sedimentation rate (34,36). How these parameters correlate
with severity of the RA and the presence of Met-S for our local population, have however hardly been
investigated. Similarly, the routine measurement of these parameters as markers of disease activity has

locally not been established.



1.2.6 Hypertension in Rheumatoid Arthritis
Hypertension, a component of Met-S and a main modifiable risk for CVD, has been documented to occur

quite frequently in RA patients relative to the general population (12,44). This observation has been attributed
to the chronic inflammatory status with higher pressures being linked with a gréater disease activity and
elevated CRP (13,45). This prevalence of hypertension among RA patients has similarly also been shown to
vary with the duration of the disease (8). The hi gher rates of hypertension in RA patients has been attributed
to the multiple drugs taken to manage the disease. These drugs, including NSAIDs, have either been known
to directly cause hypertension or negatively impact the effective control of hypertension (46). In one study,
the prevalence of hypertension among RA patients was reported as 44%, twice the rate in matched controls
(14). In the same study, target blood pressures for patients on treatment for hypertension were achieved in

-

only 29% of patients.

Patients with RA have also been shown to have higher than normal ambulatory blood pressures and lower
decline in the nocturnal blood pressure (14,45). Hypertension among RA patients, as with the general
population and albeit at a greater rate, has also been positively been correlated with the increasing age and
BMI of the patient (14,46). Other factors known to influence the prevalence of hypertension among RA is
physical inactivity which is thought to be higher among these patients owing to the associated joint pain,

stiffness and damage (46).

1.2.7 Dyslipidaemia and Hyperglycaemia in Rheumatoid Arthritis
Dyslipidaemia, that encompasses raised serum triglycerides (TG) and low high density lipoproteins, has been

associated with higher rates of Met-S among RA patients (8,11,44). Similarly, various risk factors exist in
RA patients that predispose them to T2DM. These consist of medications, including glucocorticoid use, and
the chronic inflammatory state characteristic to RA (18,19). This is supported by observations that insulin
resistance is observed in greater than 50% of patients with RA (47). Moreover, the presence of T2DM in

females has been linked with an enhanced future risk of developing RA (48). However, use of methotrexate



and hydroxychloroquine in the treatment of RA has been linked with a reduction in the risk of getting type
2 diabetes (47,49). This occ1ﬁence has been attributed to the low grade inflammation associated with T2DM
that predisposes genetically susceptible individuals to developing RA (50). Other studies have however
reported that T2DM occurs more as a comorbid to RA and not as a risk factor (51). Despite all these
observations, RA patients with T2DM have a double possibility of developing CVD relative to RA patients
who do not have diabetes (47,52). Although dyslipidaemia has been recorded among patients with RA in our

local populace (44), their association with disease severity has not been fully established.

1.2.8 Cardiovascular disease risk in rheumatoid arthritis
Patients with RA have been shown to have a higher CVD risk relative to unaffected patients, This risk is

considerably higher in RA patients with concomitant Met-S and has been attributed to among other factors
a greater degree of a sedentary lifestyle among RA patients with Met-S, severer disease among affected
patients and a greater use of NSAID (53,54). Other factors that have been attributed to a greater CVD risk

among RA patients are a delayed diagnosis and a longer duration of treatment (55).

Various scoring tools have been developed to estimate CVD burden. Among these is the ACC/AHA
calculator that has been validated for use in patients above 40 years of age (56). Calculated scores are ranked
as either low-risk, borderline, intermediate and lﬁgh. Previous researchers have documented the CVD risk
among RA patients with varying results attributed to among other factors the age of study participants,
treatment duration and presence of comorbidities (57). However, hardly any estimates have been done for

our local populace.

1.2.9 Rheumatoid Arthritis Disease Activity Scoring
Various scores, that combine single measures in to an overall one, have been developed for quantifying RA

disease activity. These scoring systems include the Disease Activity Score-28 (DAS-28), Rheumatoid

Arthritis Disease Activity Index (RADALI) and Rapid Assessment of Disease Activity in Rheumatology Index
8



(RADAR) (58,59). Of these scoring systems, the DAS-28 score has previously been used to document RA
disease severity and is recommended for use by the American College of Rheumatology (60,61). DAS-28
score acts as a continuous estimate of RA disease activity incorporating measures that include acute phase
response proteins (CRP/ESR), tender joints, swollen joints and the general health of the patient (62). Using
this scoring system, RA disease activity is categorized in to either remission, minimal, moderate, and high
activity (60). Higher RA disease activity scores have been linked with Met-S, an enhanced risk of CVD and
a greater disability (63,64). Several freely accessible online calculators have been developed that can readily

be used in a clinical setting to asses patients’ disease activity (65).



1.3 Justification and Significance
The prevalence of RA in Africa and particularly in Kenya has been on an upward trend in the recent past

(3,4). Relative to the greater population, persons living with RA have a greater mortality risk (23).
Cardiovascular disease (CVD), of which RA patients have a two-fold greater riék relative to the greater
population (24), has been identified as the commonest cause of mortality in these patients (1,25). Similarly,
affected patients have higher 30-day mortalify rates relative to non-RA patients following a newly diagnosed
myocardial infarction or heart failure (26,27). Among the established causes of CVD in RA patients is
metabolic syndrome (6). It was intended that the findings of this study would help in quantifying the burden

of Met-S among RA patients attending rheumatology clinic in KNH.

. 1.4 Study question:
What is the burden and associated risk factors of metabolic syndrome among persons living with RA

attending their clinic in a tertiary hospital in Kenya?

1.5 Broad objective:
To determine the prevalence, and associated risk factors, of metabolic syndrome among RA patients on

followed up at the KNH Rheumatology Clinic.

1.6 Specific Objectives
1. To determine the prevalence of Met-S among patients living with RA

2. To determine the ASCVD score in patients with RA aged 40 years and above

3. To determine disease severity among RA patients using the DAS28-CRP scoring system

1.7 Secondary Objectives
1. To compare the prevalence of selected risk factors between RA patients with Met-S and those without

Met-S
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2. Materials and Methods
2.1 Study Design: A descriptive cross-sectional study

2.2 Study Site: This study was done on adult RA patients attending the Rheumatology Clinic at The
Kenyatta National Hospital (KNH). KNH is a tertiary teaching hospital located in Nairobi. It runs weekly
specialized clinics of which include the rheumatology clinic that runs every Tuesday and Thursday. The
clinics are run by rheumatologists employed by both the KNH and the University of Nairobi and MMED
in Internal Medicine registrars who are rotating in the Rheumatology Unit. The Principal Investigator
(PI), who is an MMED in Internal Medicine Registrar, had already done his rotation in this clinic prior

to commencing the data collection process.

2.3 Sample Size calculation
This being primarily a descriptive study, the sample size was determined using the following formula (66):

n=Z%P (1-Py/d?
Where
n = Sample size
Z = the statistic corresponding to 95% level of confidence
P = prevalence (prevalence of Met-S in RA from Bhattacharya’s study was 36.5%) - (28)
d = precision

Prevalence of Met-S in RA patients for a study conducted in India was 36.5%. With a confidence level of

95% and an absolute precision of 10%, the sample size was thus calculated.
n=1.96* X 0.365(1- 0.365)/0.12

n=3.8416 (0.365 X 0.635)/0.01
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n=(3.8416 X 0.231775)/0.01
n=0.89039/0.01
n=§9
Thus, a minimum of 89 patients living with RA was required to conduct the study.

2.4 Selection and exclusion criteria

2.4.1 Patient Population
The study was done on patients with confirmed RA attending their clinics at the KNH. These patients were

of diverse socioeconomic background and had been on follow-up at the clinic for different time durations.
Most of the RA patients attending the adult rheumatology clinic are above 18 years of age and are drawn

from various ethnic backgrounds.

2.4.2 Inclusion Criteria
All patients above 18 years of age on follow up for established RA, as defined by ACR/EULAR classification

criteria for RA (67), were eligible for recruitment in to the study.

2.4.3 Exclusion Criteria
Patients with the following conditions were ineligible to participate in the study and were excluded:

1) Other autoimmune disorders

2) HIV-AIDS

3) Chronic liver & renal disease

4) Active malignancy

5) Patients with biochemistry laboratory results older than three months from the date of consenting to

participate in the study

2.4.4 Recruitment of study participants
All suitable patients were then recruited in to the study until the minimum sample size was attained using

the following criteria: the first registered RA patient was enrolled and thereafter, every third eligible patient.
12



The criterion was chosen to allow random selection of eligible patients into the study and thus minimise
patient selection bias. They Were informed of their eligibility to participate in the study after they had been
attended to by their primary doctor. Individual interested patients (and their guardians when applicable) were
then be taken to a separate consultation room for the consenting process. Patients who consented to
participate in the study then had their relevant anthropometric and seating BP measurements taken. The BP
measurement were taken twice with the patient seated and the left arm resting on the doctors® desk. The PI

was then be left to extract the remaining laboratory data from the patient’s file.

2.4.5 Data Collection Process
The following parameters were obtained, at the time of data collection and from the patients’ files, for further

use and analysis in the study:

1. Patient’s sex, age, age at diagnosis, level of education (primary, secondary and tertiary) medications
being used including dosages, height (m), weight (kg), waist circumference, CRP/ESR, blood
pressure, fasting lipid profile and blood sugar and HbA1C levels. Blood pressure was taken using a
digital BP machine by a trained research assistant twice (each reading five minutes apart) and the
average taken. The weight of the patients was taken using a standard weighing scale accurate to 10g
while a wall mounted height rod was used to take their heights. The laboratory values obtained for
use in this study are routinely ordered as part of patient follow-up and thus no extra cost was incurred
by the patient. For standardisation, only patients with lab results from the KNH laboratories were
recruited.

2. Waist circumference was measured (in centimetres) at a point halfway between the inferior border of
the ribcage and iliac crest (35).

3. Duration of disease was determined by subtracting patient’s age at diagnosis from the current age of
the patient.

4. Body mass index (BMI) was calculated as: mass (kg)/height? (meters).
13



5. Disease activity was assessed using the DAS28 (CRP/ESR) criteria (60) using the DAWN VISUAL
DAS28 online calculator (65).

6. Ten-year atherosclerotic cardiovascular disease (ASCVD) risk for patients above 40 years of age was
be estimated as per the 2013 ACC/AHA guidelines (56) utilizing the ASCVD Risk Estimator Plus

calculator developed by ACC.

2.4.6. Case Definitions
1. Hypertension was defined as per the ESH/ESC hypertension guidelines and adopted by the Ministry

of Health (MoH) (BP consistently >140/90 mm/Hg or patient already taking anti-hypertensive
medications) (68).
2. Presence of diabetes was confirmed by the presence of either of: patient taking anti-diabetic drugs,
HbAIC levels above 6.5%, a RBS of >11.1mmol/L or a FBS level >7.01mmol/L (69).
3. BMI was categorized as underweight (<18.5), healthy (>18.5 and <25), overweight (>25 and <30) or
obese (>30) (70).
4. Ten-year risk for ASCVD was grouped as: low-risk (<5%), borderline (5% to 7.4%), intermediate
(7.5% to 19.9%) and high (>20%).
5. RA disease activity level was graded into four categories: remission (DAS28 <2.6), low/minimal (2.6
<DAS28< 3.2), moderate (3.2 < DAS28 < 5.1) and high disease activity (5.1> DAS28) (60).
6. Presence of Met-S was ascertained by the presence of any three of these five features (71):
a. Increased waist circumference (> 102 cm for men and > 88 cm for women)
b. Elevated BP (>140/>90 mmHg)
c. High triglyceride levels (>1.7 mmol/L) or medical therapy for elevated TG
d. Low HDL-C (< 1.03 mmol/L for male patients and < 1.3 mmol/L for female patients)
e. Elevated FBS (>7.01mmol/L), RBS (>11.1mmol/L) and/or HbA1C level (>6.5%), or medical
therapy for raised glucose
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Only laboratory test results (for HbA1C, FLP, RBS) all reported on the same day for a particular patient were
used in this study to determiﬁe presence/absence of Met-S. Standardization of the methods used to measure
the various analytes of the results used in this study was guaranteed by the fact that only results obtained
from the KNH laboratory were used in this study. The laboratory uses the same machines to run the respective
analytes and has an up to date quality control protocol whose adherence is regularly monitored. Similarly,
reagents used for all analysis are sourced from reputable institutions that are vetted prior to supply of the

reagents.
Patients were then grouped to those with Met-S and those without Met-S (control).

2.4.7 Study Tools
* a. Patient’s weights were taken using the electronic Von VSWE18MCX weighing scale manufactured

by HotPoint Appliances Limited. It can measure up to 180kg and has a sensitivity of 10g.
b. Waist circumference was taken using a standard 2M-long tape measure with a sensitivity of 1cm.
c. Patients’ heights were measured using wall mounted height rod manufactured by SOEHNLE. This

can measure up to 3 meters and has a sensitivity of lem.

2.4.8 Quality Assurance Protocol
Two Research Assistants recruited to help in the data collection process were trained on the procedures stated

above. All anthropometric measurements were taken twice by each research assistant and the average of their
readings taken as the final score. The PI ensured adherence to the study protocol at every stage. Only
laboratory results from KNH were used in the scoring of the Met-S. The assistants were required to do the
free online ICH Good Clinical Practice E6 by the Global Health Training Centre before they participated in
the data collection process. They were also be trained by the PI on how to take the patients’ heights, weights

and abdominal circumference as per the protocol guidelines.
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2.5 Ethical Considerations ,
The proposal for the study was presented to the Department of Clinical Medicine and Therapeutics and

approved. Ethical approval to conduct the study was then sought from and granted by the KNH-UON Ethics
and Research Committee. Subsequently, we sought and got institutional approval t&) conduct the study from
the office of the Director of Clinical Services, KNH. Informed consent was then obtained from all study
participants by the PI before they were recruited to partake in the study. Participation of subjects in this study
was entirely voluntary. For anonymity of study participants, no actual names were captured anywhere along
the data collection and handling process. Study participants were however assigned numerical numbers
which have been used as their identifiers. All laboratory tests used in this study are part of what is routinely

done as follow up for RA disease management, and thus no additional costs were levied to the patients.

-

2.6 Data analysis and Management
Analysis of the data was carried out using SPSS (Version 25, New York, USA). Categorical data was

reported as frequencies (%), whereas continuous data was subjected to normality tests and appropriate
statistical techniques applied. Graphs and tables were used to summarise data with continuous data expressed
m means and standard deviation. Independent Student’s-t test was used for comparison of
quantitative/numerical patient and disease characteristics (age, age at diagnosis, BMI, waist circumference,
duration of disease, CRP/ESR, fasting lipid profile, blood sugar/HblAflc levels) between patients with Met-
S and those without Met-S (control group). Comparison of categorical data (disease activity, sex, medication
use e.g., corticosteroids, methotrexate) was carried out using Chi-square test. Logistic reé,ression was
performed to estimate the impact of moderator variables (disease duration, disease activity, CRP levels,
methotrexate use, steroid use and NSAID use), adjusting for age, sex and baseline characteristics. Further
variable selection and model improvement was performed using the stepwise algorithm. Final logistic models
were used to calculate adjusted odds ratios (ORs) with the corresponding 95% Wald confidence interval (CI).

Throughout the analysis, a p<0.05 was considered statistically significant at a 95% CI.
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3. Results

The present study was carried out between June and November 2022. A total of 188 patients met the inclusion
criteria while 61 were excluded (Flow Chart 1). Of the excluded patients 6 were below 18 years of age, 3 did
not consent, 6 had HIV while 5 were on treatment for a malignancy (currently or iﬁlthe past one year) - three
were on treatment for breast cancer while one was on treatment for thyroid cancer and another for
gastrointestinal-related malignancy. Three ;;atients had coexisting SLE and were thus excluded as were 4
who were on follow up for suspected small vessel vasculitis. Of the patients with incomplete workup, 4 were

newly diagnosed patients, 15 had misplaced files while 13 had not been worked up for more than 1 year.

Flow Chart 1: Chart showing patient recruitment in to the study

Patiehts with confirmed RA as
per the EULAR guidelines.

N= 188

Excluded patients

1. Age <18 years (n=6)

2. Patients who did not consent to the
study (n=3)

3. Patients on treatment for HIV (n= 8)

4. Patients with active malignancy/on
treatment (5)

5. Patients with other autoimmune
disorders (n="7)

6. Patients with incomplete workup
(n=32)

Patients included in final
analysis.

n=127
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3.1 Patient Demographics and Clinical Characteristics
Of the 127 patients who participated in the study, 115 were female (90.6%) while 12 were male. The mean

age was 51.48+15.7 years (range 18 to 83 years) while the average age at diagnosis was 43.29+13.81 years
(range 15 to 74 years). Of the enrolled patients, 97 (76.38%) were above 40 years of age (83.3% of men and
75.65% women). The recruited patients had been on treatment for RA for a median of 6.65 years with a
majority of the patients (74%) having been on follow up for 10 years or less (Table 1). Fifty-five patients
(43.3%), including 53 female patients, only had primary level of education with 32 patients (25%) and 40
patients (31.5%) having attained secondary and tertiary level of education respectively. A greater proportion
of male participants (83.33%) however, had tertiary level of education compared to only 26.09% of female
patients. None of the patients had a previous history of smoking or cerebrovascular (CVA) accident. Forty-

four patients (34.6%) were on various NSAIDS, 73 (57.5%) were on steroids while 89 patients (70.1%) were

on methotrexate. It was however, not possible to determine how long these patients had been on these drugs.

Table 1: Table showing summaries of various study parameters

Parameter Mean
Age (Years) 51.48+15.71
Age at Diagnosis (Years) 43.29+13 .81
Waist Circumference (cm) 91.89+7.91
SBP (mmHg) - 131.11+18.78
DBP (mmHg) ' 79.21+11.2
CRP* Il
ESR (mm/Hr)* 30.8
RBS (mmol/dL) 5.66+1.52
HbA1C 5.99+2 22
DAS28 ‘ 3.483+1.17
BMI (Kg/M?) 26.21+3.68
Total Cholesterol (mg/dL) 166.33+34.96
HDL (mg/dL) 48.59+12.29
TG (mg/dL) 112.294+46.06
* Median
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3.2 Metabolic Syndrome RA Patients
A total of 27 patients (21.26%) met the criteria for METS (25 female and 2 male patients). A majority of the

patients with METS only had primary level of education (77.8%) compared to the almost uniform
distribution across all levels of education for RA patients without METS (Table 2). A bigger proportion of
patients with METS had greater WC, SBP, and TG levels and were more likely to be hypertensive and

diabetic. These patients were likely to be mférweight or obese (78% vs. 53% for patients without METS).

Table 2: Table showing summaries of the various components of METS

Parameter N (out of 127) %

Patients with WC above cut-off 83 65.35
BMI (overweight & Obese patients) 74 58.27
Patients with HTN 68 53.54
Patients with DM 18 14.17
Patients with Dyslipidaemia 38 29.92
Patients with METS 27 21.26

3.3 Adiposity in Rheumatoid Arthritis
Eighty-three patients (65.4%) had a waist circumference above the set cut off while 58 (45.7%) and 16

(12.6%) were overweight and obese respectively. Additionally, 80% of patients with primary level of
education had an increased WC compared to 59.4% of patients with secondary education and 50% of patients
with tertiary education. Forty-nine (59.04%) of the 83 patients on steroids had increased WC while 54.54%
of patients not on steroids had a WC above the set cut-off,
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3.4 Hypertension in Rheumatoid Arthritis
Sixty-eight patients (53.5%) were hypertensive (59 female and 9 male). A majority of these patients (76.47 %)

had uncontrolled BP. Patients with hypertension were much older, had a later age at diagnosis and had longer
disease duration. A third of these patients with HTN (33.8%) were not on any anti:hypertensive medication
while those on treatment were on either one or two anti-hypertensive drugs (34.78% and 52.17%
respectively). Only one third of these patielits with HTN were on NSAIDs and only 25% of them had DM
as a comorbidity. Moreover, more patients with primary level of education were hypertensive compared to

those with secondary and tertiary level of education.

3.5 Diabetes in Rheumatoid Arthritis
Eighteen (14.17%) patients (16 female and 2 male) were diabetic and all were on treatment. DM patients

were considerably older, were older at diagnosis and had had a longer duration of RA treatment. Of these
DM patients, 16 were female while 2 were male and all had type 2 DM. Only five of the diabetic patients
(27.8%) had not achieved glycaemic control. Nine (50%) of the diabetic patients were on steroids compared

to 64 (58.72%) non-diabetic patients.

3.6 Dyslipidaemia in Rheumatoid Arthritis
Dyslipidaemia was found in 38 (29.9%) patients (34 female and 4 .male) with 23 (18.1%) patients having

elevated TG levels while 15 (11.8%) participants had low HDL levels. Only 10 patients were on anti-
lipidemic medicines while 5 patients were on lipid-lowering drugs despite recording a normal lipid profile.

Compared to female patients, male patients had on average lower HDL levels but higher TG and TC levels.

3.7 Cardiovascular Disease Risk in Rheumatoid Arthritis
Of the 97 patients aged above 40 years, only 33 (34.02%) had a low 10-year CVD risk score while a

considerable number had either intermediate or high-risk scores (52.58%) - Figure 1. None of the participants

had a positive history of cigarette smoking nor previous stroke.
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Figure 1: Graph showing the 10-year CVD risk categories
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3.8 Rheumatoid Arthritis Disease Severity
The median CRP level was 7.1 p/mL while that of the ESR (for 59 patients) was 30 mm/Hr. Similarly, and

as marked by the DAS28 scores, a majority (55.12%) of the patients had either moderate or high disease
activity compared to the 44.88% of the participants who had either a low or remission category of disease
severity (Figure 2). A majority of the patients under study were either on 1 or 2 DMARDS (39.4% and 51.2%
respectively). On the other hand, two patients were not any DMARDS while 1 patient was on 4 DMARDS.
The most commonly prescribed DMARDS were methotrexate (prescribed in 89 patients - 70.1%) and various
steroid formulations (used by 73 patients - 57.5%). NSAID prescriptions were encountered in only 44
(34.6%) patients. Likewise, a greater proportion of patients with primary level of education had either

intermediate or high level of RA disease activity.
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Figure 2: Graph showing number of patients per RA disease category

3.9 Com parison of Selected Parameters for RA Patients with and without METS
Explorative inferential analysis was done to elucidate the differences between patients with and without

METS and whether these differences would predict the risk to METS. Patients with METS were found to be
significantly older, had had a later age of diagnosis and a longer duration of treatment (p<0.001). All the
patients with METS were above 40 years of age and had significantly greater SBP, WC, RBS, TC (all
p<0.001), HbAIC (p=0.012), BMI (p=0.002), and TG (p=0.003) - Table 3. Similarly, RA patients with
METS had a higher RA disease activity (70.4% vs. 51%) - (figure 3) and a bigger percentage of these patients
had a greater 10-year CVD risk (intermediate and high risk) compared to RA patients with no METS (77.8%

vs. 42.85%) - Figure 4. Furthermore, more patients with Met-S were likely to be on NSAIDs and steroids.
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Table 3: Table showing differences in continuous variables between patients with METS and those

without METS
Parameter METS (n=27) No METS (n=100) p-value
- Age 65.56+11.33 48.22+15.16 <0.001
Age at Diagnosis 51.78+9.49 41.00+13.94 <0.001
Duration of Disease 15.3 59 <0.001
Waist Circumference 98.89+9 61 90+6,18 <0.001
CRP* 15.06 89 0.369
ESR* 45.3 30.8 0.039
SBP 146.33+£17 129.55+17.67 <0.001
DBP 77.78+11.06 79.6+11.26 0.454
RBS 7.38+2.38 5.2+0.66 <0.001
HbAIC
BMI 28.56+4.19 25.58+3.28 0.002
Total Cholesterol 197.17+49.64 158.01+24.07 <0.001
HDL 47.05+12.05 49.01£12.39 0.461
TG - 141.58+57.07 104.39+39.34 0.003

*median. Bold is statistically significant
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Figure 3: Graph showing differences in RA disease severity between patients with METS and those
without METS
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Figure 4: Graph showing differences in 10-year CVD risk between patients with METS and those
without METS

3.10 Results for Logistic Regression Analysis
Univariate (unadjusted analysis), age at diagnosis (OR= 1.07, p<0.001), disease duration (OR= 1.08,

p=0.004), disease activity (OR=1.76, p=0.004), elevated CRP (OR= 1.01, p=0.021) and steroid use (OR=
2.90, p=0.018) were associated with metabolic syndrome (Met-S). After adjusting for potential confounders,
age at diagnosis (OR= 1.08, p= 0.007), disease duration (OR= I.QS, p=0.030), elevated CRP (OR= 1.02,
p=0.040) and steroid use (OR= 3.75, p=0.035) remained as significant predictors of development of Met-S
(Table 4).
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Table 4: Table showing results for logistic regression analysis for the various parameters under

consideration
' Variable
é'Age at 'diagndSiS-
Sex (ﬁiale)
Disease duration
'DAS28
'CRP

Methotrexate use |

- Steroid use

 NSAID use

' Crude OR (95% CI)

107 (1.03-1.12), p<0.001

1 1.01 (1.00-1.08), p=0.021

1.28 (0.49-3.35), p=0.610

12,90 (1.20-6.98), p=0.012
1 2.81 (0.98-8.05), p=0.054

Boldﬁ staﬁstically sigllificaiit -

25

 Adjusted OR (95% CI)
7 1.08 (1.02-1.14), p=0.007
1.39(0.029-6.75), p=0.684
- 1.08 (1.02-1.14), p=0.006
1 1.76 (1.19-2.60), p=0.004

1 3.42(0.55-21.28), p=0.188
' 1.08 (1.01-1.16), p=0.030
' 1.75 (1.00-3.06), p=0.051
©1.02 (1.00-1.04), p=0.040
1 1.09 (0.34-3.52), p—0.891
13.95(1.10-12.82), p=0.035
1.78 (0.52-6.09), p=0.357



4. Discussion
The prevalence of RA in Africa and particularly in Kenya has been on an upward trend in the recent past

(3.4). Affected patients have a lower quality of life and are at an increased risk of cardiovascular disease and
mortality emanating from enhanced CVD, of which RA patients have a two-fold greater risk relative to the
greater population (1,25). Among the established causes of CVD in RA patients is METS (6). However, the
prevalence of METS varies from one studydcohort to another and had hitherto not been established for our
local population. We further endeavoured to elucidate the predictors of METS among RA patients.

4.1 Patient Characteristics

The current study reported a disproportionately higher number of female patients (F:M=9:1) compared to
the 6:1 ratio reported in an earlier meta-analysis of studies done from Africa (15). Nonetheless, our findings
are similar to results from Asian studies (72,73) and the findings might be attributed to a poorer health-
secking behaviour among male patients and misdiagnosis of RA as other arthropathies, especially
osteoarthritis, among these patients (74,75). Furthermore, RA is an autoimmune inflammatory disease that
mainly affects women with variably reported prevalence rates ranging from a low of 52% to a high of 100%
(46,76). This female preponderance of RA is however age dependent with past studies documenting that RA

occurs up to 4-5 times higher in women for cohorts below 50 years of age with this ratio reducing to 2:1 in

patients above 60-70 years (77).

Majority of the participants in the current study had an advanced age at diagnosis, a longer duration of
treatment and primary level of education. A dearth of awareness of connective tissue diseases coupled with
a lower number of trained rheumatologists in Africa has in the past been attributed not only with the low
prevalence of theumatic diseases in the continent but also a later age of diagnosis (15). Similarly, delays in
specialist referrals for RA patients of up to 12.9 years have been reported in previous African studies
contrasting starkly with the delay of between 1 and 3 months reported in studies from western Europe (15,78).

This might further explain the higher average age at diagnosis seen in our patients compared to studies done
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among European and affluent Asian countries (3). This late diagnosis of RA has been associated with greater
disease activity and delayed iﬁitiation of DMARDS, and as likewise seen in our analysis, the predisposition
to the various components of METS (79). However, recent improvement in patient care has resulted, as
reflected in our findings, in patients living with RA for long with a considerable number of patients being

treated for the disease for more than 20 years.

A great proportion of our participants, especially women, had only primary level of education. A low level
of education, a marker of low socioeconomic status, has in the past been associated with severer RA disease
activity and limited access to DMARD therapy (73,80,81). This has been attributed to the positive influence
that ac_lvanced formal education has on patient attitudes towards health seeking behaviour, adherence to
p}escribed medications and access to medical care (80,82). Similarly, a greater percentage of patients in our
study who only had primary level of education tended to have either moderate or high RA disease activity.
These patients were also older and had a propensity to METS, including being overweight and obese,

compared to patients with higher academic qualifications.

4.2 Metabolic Syndrome among Patients with Rheumatoid Arthritis
Even though the prevalence of METS in RA occurred in about 21% of the participants, some of the individual

components were more prevalent including measﬁres of adiposity (WC above sef cut-off 65% and unhealthy
BMI 58%) and HTN (54%). The global prevalence of METS in RA has been estimated at 32% (range 8.2%
to 44%) but shows significant regional differences with the highest rates reported in Asia and Europe while
studies from Africa report lower rates with an average prevalence of 28% (range 14% to 33.2%) (10,83).
The reported prevalence in the current study (21.26%), though lower than the African average, is higher than
the 18% reported in a Moroccan study (34). Past research on METS in RA has attributed this discrepancy in
the prevalence rates to the selection of the cut-offs for the various components of METS, the exact definition

of METS used and age heterogeneity of study participants in the various published works (34,83). The burden
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of METS in RA can, however, not be ignored since it increases adverse cardiovascular outcomes by 2 times

and enhances mortality risk by 1.5 times (83).

The observation in the current study that patients with METS were likely to have greater disease activity, an
advanced age at diagnosis, and have had a longer duration of RA treatment has been variably reproduced in
the past (10,84,85). Similarly, and as previously reported, male sex and the use of methotrexate and NSAID
did not seem to predispose patients to METS (32,34). Nonetheless, a high inflammatory habitus as reflected
by high DAS-28 scores and raised CRP values, was strongly correlated with predisposition to METS. This
observation has been seen with other joint diseases including osteoarthritis and has been shown to precipitate
insulin_ resistance and reduced vascular compliance exposing RA patients to components of METS (86).
Furthermore, affected patients tend to have a high disease activity resulting in chronic pain, reduced physical

activity and eventually a sedentary lifestyle (9).

We further showed, as reported in past publications, that various components of METS occur at varied
frequencies independent of each other and whether or not the patient has METS (10). This observation is
further compounded by the realization that a majority of METS components in the current study, including
HTN and markers of visceral adiposity, were poorly controlled. The need to modify for the risk factors for

METS in RA can therefore not be overemphasized.

4.3 Adiposity in Rheumatoid Arthritis :
A majority of the participants in the current study had a WC above the set cut-off (65%) or were either

overweight or obese (58%). Furthermore, affected patients were found to have a higher RA disease activity,
as reflected by high DAS-28 scores and higher CRP levels, and on steroid prescription. A sedentary lifestyle
necessitated by immobility from poorly controlled RA coupled with steroid use among these patients has
been blamed for the high prevalence of adiposity (18). Male participants in the current study were nonetheless

found to have healthier BMI and less were above the WC cut-off compared to female participants. This is in
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contrast to previous findings that report male RA patients having greater BMI compared to female patients
(87,88). However, the findings of the current could possibly be a case of RA-associated cachexia seen in

severe RA disease since the male patients were also found to have greater DAS28 scores and CRP values
(89).

4.4 Hypertension in Rheumatoid Arthritis

Over half of our patients (53.5%), were hypertensive which was similar to findings of an American study
(53.3%, n=169) (90) but higher than the 32.5% (n=1490) reported in an Asian study (91). A past systematic
review has placed the prevalence of HTN in RA to range between 3.8% and 77.5% (46) with increased mean
arterial BP among RA patients being independently associated with arterial stiffening and thus placing these
patienfs at an enhanced risk for CVD (92). The high rates of HTN among RA patients has in the past been
positively associated with increasing age and longer duration of disease but not with DM, NSAID use and
markers of systemic inflammation (90). Similar observations have been reported not only in RA but also
other inflammatory conditions including SLE (93). Our findings support this observation since our
hypertensive patients were significantly older, had a late RA diagnosis and had been on treatment for longer.
Furthermore, only 25% of the HTN patients were diabetic and there was no difference between hypertensive
and non-hypertensive patients in terms of the inflammatory markers and NSAID use. Other factors that have
been known to modulate the development of HTN among RA patients and that were not found to have
association in the current study include use of methotrexate and steroids (94). The development of HTN
among RA patients thus seems to be independent of the disease and more about advancing age. Further
research on the risk factors is thus, warranted. Moreover, suboptimal BP control was found in more than
three quarters of the hypertensive patients included in this study, a figure that is similar to the 71% reported
in a previous study (14). Maximization of BP control would however diminish this risk easily modifiable

CVD risk factor.
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4.5 Diabetes and Rheumatoid Arthritis
At 14%, diabetes was the least prevalent of the METS components. A previous study (N=100) similarly

documented the prevalence of undiagnosed DM in RA at 10% with the risk being positively associated with
being older and having a longer disease duration (95). This in keeping with findi'ngs of the current study
where affected patients were older and had been on treatment for longer. We further found that patients with
DM were likely to have had a later age of RA diagnosis relative to non-diabetic patients. A larger
international study (N=10543) recorded a prevalence of 13% and further reported that RA patients with DM

were also likely to have HTN and dyslipidaemia (96).

The role of DMARDS like HCQ and MTX in reducing the risk of DM in RA has been suggested before but
the evidence is not entirely conclusive (49,97). Similarly, there was no proportional difference in steroid and
MTX use between patients with and those without DM. Nevertheless, the increased risk of developing DM
among RA patients is partly mediated by the inflammatory milieu and insulin resistance found in over 50%
of affected patients (47,98). This was similarly reflected in our findings where high CRP and DAS-28 scores

among RA patients predisposed them to METS in general and DM in particular.

4.6 Dyslipidaemia and Rheumatoid Arthritis
Dyslipidaemia was found in about 28% of the study participants which is much lower than reported in studies

from Asia. For instance, a Japanese study (n=488) reported the prevalence of dyslipidaemia was 56.5% which
was associated with high DAS28 scores and treatment with glucocorticoids (99). A study from Pakistan
(n=200) reported a similar prevalence of 53.5% with the commonest lipid profile abnormality being low
HDL-C (72). Our findings however closely mirror those of an earlier Dutch study (100) and are in keeping
with a more recent South African study that reported that reduced dyslipidaemia in RA patients was
associated with a reduced BMI (89). Other investigators have placed the prevalence of dyslipidaemia to be

between 30% and 40% with all studies done in different settings and countries and with varied number of
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participants (101,102). In a different study, post prandial hyperlipidaemia was more prevalent among RA

patients (38.7% vs. 22.4%) compared to age- and sex-matched controls (103).

Dyslipidaemia in RA has been thought to occur in early RA or even precede its diagnosis (104). Its aetiology
is partly linked to the increased visceral adiposity preferentially found in majority of RA patients compared
to matched controls. The inflammatory environment in RA further causes lower HDL-C and impairs with its
athero-protective function as evidenced by the dyslipidaemia found in patients with RA cachexia (87).
Moreover, dyshpidaemia related to glucocorticoid use has been shown to be dose-dependent and is initially
attributed to elevated HDL-C without an attendant increase in the atherogenic cholesterols (105). The current
study c_lid not however investigate the effect of glucocorticoid therapy in RA since the patients were on
different molecules and dosages. Furthermore, it was difficult to establish how long the patients had been
on the prescribed steroids. Nevertheless, patients on steroids had lower TC and TG levels compared to those
who rwere not on any steroids. Other factors that have been known to variably influence the lipid profile in
RA patients include duration of disease, the patients’ age, a sedentary lifestyle and use of biologic DMARDS

and ACE-inhibitors (99,100,102).

4.7 Atherosclerotic Cardiovascular Disease Risk among Patients with Rheumatoid Arthritis
Patients with RA have been known to have an enhanced risk of CVD relative to the general population. The

up to 2-fold risk emanates from the additive effects of the chronic inflammation and the numerous CVD risk
factors that are preferentially found in these patients (53). The overall ASCVD score for the current study
was slightly lower than a scores reported in other studies done mainly among a Caucasian population (54,57).
Similarly, another study (N=84) found that 39.3% of RA patients had high CVD risk scores compared to the
15% reported in the current study (106). The higher risk scores in the past studies might be explained by the
observation that most of the studies had some of their participants being active smokers unlike the present

study where none of the patients had a positive history of smoking nor a past CVA.
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High CVD risk scores in RA patients reflect subclinical atherosclerosis and have been correlated with other
markers of atherosclerosis inciuding carotid intima-medial thickening and calcification of coronary arteries
(107,108). These findings further put affected patients at the risk of CVA and myocardial infarctions,
conditions known to be more prevalent among RA patients relative to the general public. The risk of CVD
is higher among male patients and those with a severer inflammatory status as reflected by high DAS-28
scores and greater CRP and ESR readings (55). This observation is reflected in the current study where men
had higher DAS-28 scores and CRP levels. As such, additional screening for subclinical atherosclerosis,
including use of carotid Doppler ultrasound, have been routinely recommended since there is an apparent
fear that most of the ASCVD screening scores might actually underestimate the burden on CVD risk in RA
as most were developed for use in non-rheumatologic patients (109).

4.8 Rheumatoid Arthritis Disease Activity

Rheumatoid arthritis disease activity has traditionally been reported to be worse among female patients
compared to male patients (110,111). On the contrary, male patients in the current study had greater DAS28
scores and were characterised with more joint deformities and tenderness besides having higher CRP and
ESR readings. The higher inflammatory marker values recorded in the male compared to female patients
further points to a more inflammatory milieu that explains the higher disease activity recorded among male
patients in the current study. Consequently, male patients had higher CVD risk scores. This was in spite of
the fact that none of the male patients in the current study had a positive history of smoking, a known
determinant of adverse disease activity and CVD among RA patients (112,113). The current study was
nevertheless done in an apex referral hospital that treats patients with likely advanced disease, which, coupled
with the smaller number of recruited male patients who might have had severer disease, would explain this
deviation from the norm. Nonetheless, our study findings are concordant with findings of a larger, more
recent Chinese study that found that male patients had a more active disease with higher DAS28 scores,
inflammatory markers and a propensity to adverse outcomes including strokes and CAD (114). Furthermore,
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female patients with greater CRP and DAS28 scores were likely to have METS, a finding that has prior been

reported by various authors.

5. Conclusion
Despite prevalence of METS being lower than the global average, a majority of the components of METS

were highly prevalent and many patients had advanced RA disease activity. There was also sub-optimisation
of many of the easily modifiable risk factors including obesity and hypertension. This placed affected patients
at higher risk for CVD. Greater emphasis during follow up should therefore be accorded to RA patients in

order to identify and manage easily modifiable risk factors including obesity, HTN and dyslipidaemia.

5.1 Study Limitations and Delimitations
- 1. Selection bias since the study was done in a tertiary hospital with participating patients probably

having severe disease since KNH is a referral hospital. The participants however represent the
patients mostly encountered in our country.
2. Missing study variables made us exclude 32 (17%) potential study participants. This did not however

affect our sample size that had been estimated initially at 89.
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. Appendix

7.1 DASS-28 Scoring Chart

Disease activity

DAS28 value

Remission

DAS28 < 2.6

Low disease activity

2.6 < DAS28<3.2

Moderate disease activity

3.2 ¢ DAbIE = 5.1

High disease activity

5.1 < DAS28




7.2 Patient’s Data Entry Form

Patient No. | |

Current Age Sex Age  at Disease
Diagnosis Duration

Level of Waist CRP ESR

Education circumference

BP RBS FBS HbA1C

Prescribed

Medications

Patient’s Patient’s BMI Smoking

weight (Kg) Height

DAS28 Total HDL-C TG

Score Cholesterol Levels Levels

History of 10-year CVD

stroke/MI score
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7.3 Subject Information and Consent Form

,:H

UNIVERSITY OF NAIROBI (UoN

COLLEGE OF HEALTH scmncfes : KNH-UoN ERC KENYATTA NATIONAL HOSPITAL (KNH)
P O BOX 19676 Code 00202 Email: vonknh_arc@uonbl.acke P O BOX 20723 Code 00202

Telegrams: varsity Waebsite: http://www.erc.uonbi.ac.ke Tel: 726300-9

{254-020) 2726300 Ext 44355 Facebook: ttps://www.facehook.com/uonknh.erc ~ Fax: 725272

Twitter; @UONKNH_ERC ttps://twitter.com/UONKNH_ERc  Telegrams: MEDSUP, Nairobi

PARTICIPANT INFORMATION AND CONSENT FORMSAMPLE ADULT CONSENT
FOR ENROLLMENT IN THE STUDY

" (To be administered in English or any other appropriate language e.g Kiswahili translation)

Title of Study: METABOLIC SYNDROME IN RHEUMATOID ARTHRTIS PATIENTS:

PREVALNCE AND RISK FACTORS

Principal Investigator\and institutional affiliation: JEREMIAH MUNGUTI, UNIVERSITY
OF NAIROBI

Co-Investigator and institutional affiliation: PROF OMONDI OYQO, UNIVERSITY OF NAIROBI
Co-Investigator and institutional affiliation: PROF ELIJAH OGOLA, UNIVERSITY OF NAIROBI

Introduction:

I would like to tell you about a study being conducted by the above listed researchers. The purpose
of this consent form is to give you the information you will need to help you decide whether or not to
be a participant in the study. Feel free to ask any questions about the purpose of the research, what
happens if you participate in the study, the possible risks and benefits, your rights as a volunteer, and
anything else about the research or this form that is not clear. When we have answered all your
questions to your satisfaction, you may decide to be in the study or not. This process is called
'informed consent'. Once you understand and agree to be in the study, I will requestyou to sign your
name on this form. You should understand the general principles which apply to all participants in
a medical research: (i) Your decision to participate is entirely voluntary ii) You may withdraw from
the study at any time without necessarily giving a reason for your withdrawal (iii) Refusal to
participate in the research will not affect the services you are entitled to in this health facility or other
facilities. We will give you a copy of this form for your records.

May I continue? YES / NO

This study has approval by The Kenyatta National Hospital-University of Nairobi Ethics and
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Research Committee protocol No.

WHAT IS THIS STUDY ABOUT?

This study is about metabolic syndrome in patients with a disease called rheumatoid arthritis, This is a disease
that mainly affects joints. Untreated, the disease can badly affect the patient's wellbeing and overall quality
of life. Relative to the general population, patients with rheumatoid arthritis have an increased risk of
developing other diseases including obesity, high blood pressure, diabetes and increase of unhealthy fats in
their blood. When all these conditions occur together in the same person, the affected patient is said to have
metabolic syndrome, a condition that makes affected patients have a higher risk of stroke and heart failure
compared to the general population. The number of patients with rheumatoid arthritis who have metabolic
syndrome has been reported to differ from one population to another. Known contributors to metabolic
syndrome in rheumatoid arthritis include a longer duration of having the disease, having a more severe
disease, the patient’s lifestyle, and the effect of medicines taken by the patient on their general health. How
these factors contribute to the development of metabolic syndrome in patients with rheumatoid arthritis has
however, been shown to vary in different populations. Hardly any local studies have attempted to determine
the association of these contributors of metabolic syndrome and rheumatoid arthritis. This is despite the
different socioeconomic and demographic factors that limit patients’ access to quality healthcare in our local
setup.

The researchers listed above are interviewing individuals who are adult Kenyans. The purpose of the
interview is to find out whether they consent to the use of information from their medical records and to
have certain measurements taken including their blood pressure, height, weight and abdominal
circumference. Participants will not undergo any further medical tests.

There will be approximately 89 participants in this study who will be chosen randomly. We are
asking for your consent to consider participating in this study.

WHAT WILL HAPPEN IF YOU DECIDE TO BE IN THIS RESEARCH STUDY?

If you agree to participate in this study, the following things will happen: You will be interviewed by a
trained interviewer in a private area (a separate consultation room)where you feel
comfortable answering questions. The interview will last approximately 20 minutes (maximum of 30
minutes) and will include taking the following measurements: blood pressure, weight, height and abdominal
circumference.
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After the interview has finished, we will ask for a telephone number where we can contact
you if necessary. If you agree to provide your contact information, it will be used only by
people working for this study and will never be shared with others. The reasons why we
may need to contact you include: Medical re-evaluation if from the measurements taken
and the records from your file, it is noted that you are at an increased risk of stroke or heart
disease and no appropriate measures have been taken to reduce this risk.

ARE THERE ANY RISKS, HARMS DISCOMFORTS ASSOCIATED WITH THIS
STUDY? ‘

Medical research has the potential to introduce psychological, social, emotional and

physical risks. One potential risk of being in this study is loss of privacy. We will keep

everything you tell us as confidential as possible. We will also use a code number to

identify you in a password-protected computer database and we will keep all of our

paper records in a locked file cabinet. However, no system of protecting your

confidentiality can be absolutely secure, so it is still possible that someone could find
. out you were in this study and could find out information about you.

Also, answering questions in the interview may be uncomfortable for you. If there are
any questions that you do not want to answer, you can skip them. You have the right to
refuse the interview or any questions asked during the interview. Furthermore, all study
staff and interviewers are professionals with special training in these
examinations/interviews.

ARE THERE ANY BENEFITS BEING IN THIS STUDY?

You may benefit by receiving free counselling on reducing your risk of having metabolic
syndrome and thus a higher risk of stroke or heart disease. We will refer you to a qualified
specialist for care and support where necessary. Also, the information you provide will
help us better understand the burden of metabolic syndrome in patients with rheumatoid
arthritis. This information is a contribution to science and will help in defining the burden
of stroke and heart disease risk in patients with rheumatoid arthritis

WILL BEING IN THIS STUDY COST YOU ANYTHING?

No additional cost will be incurred by choosing to participate in this study

WILL YOU GET REFUND FOR ANY MONEY SPENT AS PART OF THIS STUDY?
No refund will be given for participants since no additional cost to their care will be incurred.

WHAT IF YOU HAVE QUESTIONS IN FUTURE?

If you have further questions or concerns about participating in this study, please call
or send a text message to the study staff at the number provided at the bottom of this

page.



For more information about your rights as a research participant you may contact the
Secretary/Chairperson, Kenyatta National Hospital-University of Nairobi Ethics and
Research ~ Committee  Telephone  No. 2726300 Ext. 44102  email
uonknh erc@uonbi.ac.ke.

The study staff will pay you back for your charges to these numbers if the call is for
study-related communication.

WHAT ARE YOUR OTHER CHOICES?

Your decision to participate in research is voluntary. You are free to decline
participation in the study and you can withdraw from the study at any time without
injustice or loss of any benefits.

CONSENT FORM (STATEMENT OF CONSENT)
Participant’s statement

I have read this consent form or had the information read to me. [ have also had the
chance to discuss this research study with the Principal Investigator. I have had my
questions answered in a language that I understand. The risks and benefits have been
explained to me. I understand that my participation in this study is voluntary and that
I ' may choose to withdraw any time. I freely agree to participate in this research study.

I understand that all efforts will be made to keep information regarding my
personal identityconfidential.

By signing this consent form, I have not given up any of the legal rights that I have as
a participantin a research study.

I agree to participate in this research study: | Yes

[ agree to provide contact information for follow-up: Yes

Participant printed name:

Participant signature / Thumb stamp

Date

Witness Signature/

Date:




Researcher’s statement

L, the undersigned, have fully explained the relevant details of this research study to
the participantnamed above and believe that the participant has understood and has
willingly and freely given his/her consent.

Researcher‘s Name: JEREMIAH MUNGUTI
Date: 07/01/2022 Signature

Role in the study: PRINCIPAL INVESTIGATOR

For more information contact JEREMIAH MUNGUTI at 0735985085 from

8 amto 5 pm
~ Witness Name Signature /Thumb stamp:
Contact information Date;




7.4 Taarifa ya Somo na Fomu ya Idhini
MAELEZO YA MSHIRIKI NA FOMU YA RIDHAA YA MFANO WA RIDHAA YA
MTU MZIMA KWA KUJIANDIKISHA KATIKA MAFUNZO
(Itasimamiwa kwa Kiingereza au lugha nyingine yoyote inayofaa k.m tafsiri ya Kiswahili)

Kichwa cha Utafiti: UGONJWA WA UMETABOLI KATIKA WAGONJWA WA BARIDI
YABISI: UENEAJI NA MAMBO HATARI

Mchunguzi Mkuu\na uhusiano wa kitaasisi: JEREMIAH MUNGUTI, CHUO KIKUU CHA
NAIROBIL.

Mchunguzi-Mwenza na uhusiano wa kitaasisi: PROF OMONDI OYOO, CHUO KIKUU CHA
NAIROBI

Mchunguzi-Mwenza na uhusiano wa kitaasisi: PROF ELITAH OGOLA, CHUO KIKUU CHA
NAIROBI

Utangulizi: Ningependa kukuambia kuhusu utafiti unaofanywa na watafiti walioorodheshwa
hapo juu. Madhumuni ya fomu hii ya idhini ni kukupa taarifa utakayohitaji ili kukusaidia
kuamua kama kuwa mshiriki au la katika utafiti huu. Jisikie huru kuuliza maswali yoyote
kuhusu madhumuni ya utafiti, nini kitatokea ukishiriki katika utafiti, hatari na manufaa
yanayoweza kutokea, haki zako kama mtu wa kujitolea, na jambo lingine lolote kuhusu utafiti
au fomu hii ambalo haliko wazi. Wakati tumejibu maswali yako yote kwa kuridhika kwako,
unaweza kuamua kuwa katika utafiti au la. Utaratibu huu unaitwa 'kibali cha taarifa'
Ukishaelewa na kukubali kuwa katika utafiti, nitakuomba utie sahihi jina lako kwenye fomu
hii. Unapaswa kuelewa kanuni za jumla zinazotumika kwa washiriki wote katika utafiti wa
kimatibabu: (i) Uamuzi wako wa kushiriki ni wa hiari kabisa ii) Unaweza kujiondoa kwenye
utafiti wakati wowote bila ya kuhitaji kutoa sababu ya kujiondoa (iii) Kukataa. kushiriki katika
utafiti hakutaathiri huduma unazostahiki katika kituo hiki cha afya au vituo vingine. Tutakupa
nakala ya fomu hii kwa rekodi zako.

Naweza kuendelea? NDIO /LA
Utafiti huu umeidhinishwa na Ttifaki ya Kamati ya Maadili na Utafiti ya Hospitali ya Kitaifa
ya Kenyatta-Chuo Kikuu cha Nairobi Nambari :

UTAFITI HUU UNAHUSU NINI?

Utafiti huu unahusu kuenea kwa ugonjwa wa kimetaboliki kwa wagonjwa walio na baridi
yabisis (aina ya ugonjwa wa viungo). Baridi yabisi ni ugonjwa unaoathiri hasa viungo. Bila
kutibiwa, ugonjwa unaweza kuathiri vibaya ustawi wa mgonjwa na ubora wa maisha kwa
ujumla. Ikilinganishwa na idadi ya watu kwa ujumla, wagonjwa wenye baridi yabisi wana
hatari kubwa ya kupata magonjwa mengine ikiwa ni pamoja na uongezeko wa uzani wa mwili,
shinikizo la damu, kisukari na ongezeko la mafuta yasiyo ya afya katika damu yao. Hali hizi
zote zinapotokea kwa pamoja katika mtu mmoja, mgonjwa aliyeathiriwa anasemekana kuwa
na ugonjwa wa kimetaboliki, hali ambayo inawaweka hatarini zaidi ya kiharusi (stroke) na
kushindwa kwa moyo ikilinganishwa na idadi ya watu kwa ujumla. Idadi ya wagonjwa walio
na ugonjwa wa baridi yabisi ambao wana ugonjwa wa kimetaboliki imeripotiwa kutofautiana
kutoka idadi moja hadi nyingine. Wachangiaji wanaojulikana wa ugonjwa wa kimetaboliki
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katika arthritis ya rheumatoid ni pamoja na muda na ukali wa ugonjwa huo, mtindo wa maisha
wa mgonjwa, na athari za dawa zilizoagizwa kwa afya ya wagonjwa kwa ujumla. Jinsi mambo
haya yanavyochangia katika ukuzaji wa ugonjwa wa kimetaboliki katika ugonjwa wa baridi
yabisi, hata hivyo, imeonyeshwa kutofautiana katika tafiti tofauti na karibu hakuna tafiti za
kienyeji zimejaribu kubaini uhusiano wao katika ugonjwa wa baridi yabisi. Hii ni licha ya
sababu tofauti za kijamii na kiuchumi na idadi ya watu zinazozuia ufikiaji wa wagonjwa kwa
huduma bora za afya katika usanidi wetu wa karibu. ;

Watafiti walioorodheshwa hapo juu wanawahoji watu ambao ni Wakenya watu wazima.
Madhumuni ya mahojiano ni kujua kama wanakubali matumizi ya taarifa kutoka kwenye
rekodi zao za matibabu na kuchukuliwa vipimo fulani ikiwa ni pamoja na shinikizo la damu,
urefu, uzito na mzunguko wa tumbo. Washiriki hawatapitia vipimo vingine vya matibabu.

Kutakuwa na takriban washiriki 89 katika utafiti huu ambao watachaguliwa bila mpangilio.
Tunaomba idhini yako ili kuzingatia kushiriki katika utafiti huu.

NINI KITAENDELEA UKIAMUA KUWA KATIKA UTAFITI HUU?

Ukikubali kushiriki katika utafiti huu, mambo yafuatayo yatafanyika: Utahojiwa na mhoji
aliyefunzwa katika eneo la faragha ambapo unahisi kujibu maswali. Mahojiano yatachukua
takriban dakika 20 na yatajumuisha kuchukua vipimo vifuatavyo: shinikizo la damu, uzito,
urefu na mduara wa tumbo.

Baada ya mahojiano kukamilika, tutaomba nambari ya simu ambapo tunaweza kuwasiliana
nawe ikibidi. Ukikubali kutoa maelezo yako ya mawasiliano, yatatumiwa na watu wanaofanya
kazi katika utafiti huu pekee na kamwe hayatashirikiwa na wengine. Sababu ambazo tunaweza
kuhitaji kuwasiliana nawe ni pamoja na: Tathmini upya ya matibabu ikiwa kutoka kwa vipimo
vilivyochukuliwa na rekodi kutoka kwa faili yako, imebainika kuwa uko kwenye hatari kubwa
ya kiharusi au ugonjwa wa moyo na hakuna hatua zinazofaa zimechukuliwa ili kupunguza
hatari hii.

JE, KUNA HATARI, MADHARA YOYOTE YANAYOHUSISHWA NA UTAFITI
HUU?

Utafiti wa kimatibabu una uwezo wa kuanzisha hatari za kisaikolojia, kijamii, kihisia na
kimwili. Hatari moja inayoweza kutokea ya kuwa katika utafiti huu ni kupoteza faragha.
Tutaweka kila kitu unachotuambia kama siri iwezekanavyo. Pia tutatumia nambari ya msimbo
kukutambua katika hifadhidata ya kompyuta iliyolindwa na nenosiri na tutaweka rekodi zetu
zote za karatasi kwenye kabati ya faili iliyofungwa. Hata hivyo, hakuna mfumo wa kulinda
usiri wako unaoweza kuwa salama kabisa, kwa hivyo bado kuna uwezekano kwamba mtu
anaweza kujua ulikuwa kwenye utafiti huu na kupata taarifa kukuhusu.

Pia, kujibu maswali katika mahojiano kunaweza kuwa na wasiwasi kwako. Ikiwa kuna maswali
yoyote ambayo hutaki kujibu, unaweza kuyaruka. Una haki ya kukataa mahojiano au maswali
yoyote yaliyoulizwa wakati wa mahojiano. Zaidi ya hayo, wafanyakazi wote wa utafiti na
wahojaji ni wataalamu walio na mafunzo maalum katika mitihani/mahojiano haya.

JE, KUNA FAIDA YOYOTE KUWA KATIKA UTAFITI HUU?

Unaweza kufaidika kwa kupokea ushauri wa bure juu ya kupunguza hatari yako ya kuwa na
ugonjwa wa kimetaboliki na hivyo hatari kubwa ya kiharusi au ugonjwa wa moyo.
Tutakuelekeza kwa mtaalamu aliyehitimu kwa matunzo na usaidizi inapobidi. Pia, maelezo



utakayotoa yatatusaidia kuelewa vyema mzigo wa ugonjwa wa kimetaboliki kwa wagonjwa
walio na baridi yabisi. Habari hii ni mchango kwa sayansi na itasaidia katika kufafanua mzigo
wa kiharusi na hatari ya ugonjwa wa moyo kwa wagonjwa wa baridi yabisi.

JE, KUWA KATIKA SOMO HILI ITAKUGHARIMU LOLOTE?
Hakuna gharama ya ziada itakayotozwa kwa kuchagua kushiriki katika utafiti huu

JE, UTAREJESHWA KWA FEDHA ZOZOTE ULIZOTUMIA SEHEMU YA UTAFITI
HUU? :

Hakuna kurejeshewa pesa kwa washiriki kwa kuwa hakuna gharama ya ziada kwa utunzaji
wao itatozwa.

VIPI IKIWA UNA MASWALI BAADAYE?

Ikiwa una maswali zaidi au wasiwasi kuhusu kushiriki katika utafiti huu, tafadhali piga simu
au tuma ujumbe mfupi wa maandishi kwa wafanyikazi wa utafiti kupitia nambari iliyotolewa
chini ya ukurasa huu.

Kwa maelezo zaidi kuhusu haki zako kama mshiriki wa utafiti unaweza kuwasiliana na

Katibu/Mwenyekiti, Hospitali ya Kitaifa ya Kenyatta-Kamati ya Maadili na Utafiti ya Chuo

Kikuu cha Nairobi Nambari 2726300 Ext. 44102 barua pepe uonknh_erc@uonbi.ac.ke.
Wafanyikazi wa utafiti watakurudishia malipo yako kwa nambari hizi ikiwa simu ni ya
mawasiliano yanayohusiana na masomo.

UCHAGUZI WAKO MENGINE NI GANI?

Uamuzi wako wa kushiriki katika utafiti ni wa hiari. Uko huru kukataa kushiriki katika utafiti
na unaweza kujiondoa kwenye utafiti wakati wowote bila dhuluma au hasara ya manufaa
yoyote.

FOMU YA RIDHAA (TAARIFA YA RIDHAA)

Kauli ya mshiriki:

Nimesoma fomu hii ya idhini au nimesomewa maclezo. Pia nimepata nafasi ya kujadili utafiti
huu na Mpelelezi Mkuu. Nimejibiwa maswali yangu kwa lugha ninayoielewa. Hatari na faida
zimeelezewa kwangu. Ninaelewa kuwa ushiriki wangu katika utafiti huu ni wa hiari na
kwamba ninaweza kuchagua kujiondoa wakati wowote. Ninakubali kwa uhuru kushiriki katika
utafiti huu wa utafiti.

Ninaelewa kuwa juhudi zote zitafanywa ili kuweka taarifa kuhusu utambulisho wangu wa
kibinafsi kuwa siri.

Kwa kutia saini fomu hii ya idhini, sijaacha haki zozote za kisheria nilizo nazo kama mshiriki
katika utafiti wa utafiti.

Ninakubali kushiriki katika utafiti huu: Ndiyo/ Hapana
Ninakubali kutoa maelezo ya mawasiliano kwa ufuatiliaji: Ndiyo/ Hapana



Kauli ya mtafiti:

Mimi, niliyetia sahihi chini, nimeeleza kikamilifu maelezo muhimu ya utafiti huu kwa mshiriki
aliyetajwa hapo juu na ninaamini kuwa mshiriki ameelewa na ametoa ridhaa yake kwa hiari na
kwa uhuru. |

Jina la Mtafiti: JEREMIA MUNGUTI
Tarehe: Sahihi
Jukumu katika utafiti: UPELELEZI MKUU

Kwa maelezo zaidi wasiliana na JEREMIA MUNGUTI kwa 0735985085 kutoka
8 asubuhi hadi 5 jioni

Jina la Shahidi
Sahihi /Muhuri wa kidole gumba: Tarehe:
Maelezo ya mawasiliano
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